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corresponding to (i), and E, representing the law of sin 2 a. 
In each case the abscissa is the angle a, and the ordinate 
is the normal pressure, expressed as a percentage of that ex¬ 
perienced when a = 90°. Of Prof. Langley’s curves, A re¬ 
lates to a square plane 12 inches x 12 inches, B to a rect¬ 
angle 6 X 24 inches, and Cto a rectangle 30 x 4 - 8 inches, 
theleading edge (perpendicular to the stream) being in each 
case specified first, so that the theoretical curve D cor¬ 
responds most nearly to C. It will be seen at a glance 
that at small angles the pressure is enormously greater 
than according to the law of sin' 2 ^. The differences 
between A, B, C, anticipated in a general manner by 
Wenham and Froude, are of great interest. They 
demonstrate that in proportion to area a long narrow 
wing is more efficient as a support than a short wide one, 
and that in a very marked degree. 

Up to a certain point there is no difficulty in giving a 
theoretical account of these features. When a rectangular 
lamina is exposed perpendicularly, there is one point, i.e. 
the centre, at which the velocity of the stream is annulled. 
At this point the pressure attains the full amount, IpV 2 , 
due to the velocity of the stream, while at every other 
point the pressure is less, and falls to zero at the 
boundary. If the lamina is sloped to the stream, as in 
B and C, there is still a median plane of symmetry ; and 
at one point in this plane, but now in advance of the 
centre, the full pressure is experienced. In strictness, 
there is only one point of maximum pressure, whatever 
may be the proportions of the lamina. But if the rectangle 
be very elongated, there is practically a great difference 
in this respect according to the manner of presentation, 
although the small angle a be preserved unchanged. For 
when the long edges are perpendicular to the stream (C), 
the motion is nearly in two dimensions, and the region 
of nearly maximum pressure extends over most of the 
length. But the case is obviously quite different when 
it is the short dimension that is perpendicular to the 
stream, for then along the greater part of the length there 
is rapid flow, and consequently small pressure. 

It will naturally be asked whether any explanation can 
be offered of the divergence of C from the theoretical 
curve D. This is a point well worthy of further experi¬ 
ment. It seems probable that the cause lies in the 
suction operative, as the result of friction, at the back of 
the lamina. That the suction is a reality may be proved 
without much difficulty by using a hollow lamina, AB 
(Fig. 2), whose interior is connected with a manometer. 



If there be a small perforation at any point C, the mano¬ 
meter indicates the pressure, positive or negative, exer¬ 
cised at this point, when the apparatus is exposed to a 
blast of air. 

When once the law of obliquities is known, the problem 
of aerial maintenance presents no further theoretical 
difficulty. It was successfully treated many years ago by 
Penaud , 1 and somewhat later by Froude, whose interest¬ 
ing letters, written shortly before his death, have recently 
been published . 2 In perhaps the simplest form of the 

1 See Report of Aeronautical Society for 1876. 

2 Edinburgh Proceedings, R. E. Froude, 1891. 
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question the level is supposed to be maintained with the 
aid, e.g., of screw propulsion, the necessary maintenance 
being secured by an aeroplane slightly tilted (a) upwards 
in front. The work required to be expended in order to 
maintain a given weight depends upon the area of plane, 
the inclination, and the speed. Penaud’s results show 
that, if skin friction could be neglected, the necessary work 
might be diminished indefinitely, even with a given area 
of wing. For this purpose, it would only be necessary to 
increase the speed and correspondingly to diminish a. 
But when skin friction is taken into account, the work 
can only be reduced to a minimum, and to do this with 
with a given area of wing requires a definite (large) 
velocity, and a definite (small) inclination. The accurate 
determination of the tangential, as well as of the normal, 
force experienced by an inclined plane is thus of essential 
importance in the question of flight. 

The work of Penaud seems to be so little known that 
it has been thought desirable to recapitulate some of his 
theoretical conclusions. But we owe to Penaud not 
merely sound theory, but the actual construction of a 
successful flying machine, in which horizontal flight is 
maintained by a screw propeller. In these models the 
energy is stored by means of stretched india-rubber, a 
method available only upon a small scale. It is probable 
that the principle of the rocket might be employed with 
advantage ; and even upon a large scale the abolition of 
all machinery would allow of considerable extravagance 
in the use of explosive material. This method is espe¬ 
cially adapted to the very high speeds which on other 
grounds are most suitable. 

In the chapter on " The Plane Dropper,” some striking 
experiments are described, illustrating the effect of a for¬ 
ward movement in retarding the fall of a horizontal plane. 
Prof. Langley seems hardly to recognize that there is 
nothing really distinctive in this arrangement when he 
says :— 

“ It is, of course, an entirely familiar observation that 
we can support an inclined plane by moving it laterally, 
deriving our support in this case from the upward com¬ 
ponent of pressure derived from the wind of advance; 
but, so far as I am aware, this problem of the velocity of 
fall of a horizontal plane moving horizontally in the air 
has never been worked out theoretically or determined 
experimentally, and I believe that the experimental in¬ 
vestigation whose results I'am now to present is new.” 

But, apart from the complications which attend the 
establishment of a uniform regime, there is no essential 
difference between the two cases. The hydrodynamical 
forces depend only upon the magnitude of the relative 
velocity and upon the inclination of this relative velocity 
to the plane. All else is a question merely of ordinary 
elementary mechanics. 

It is interesting to note that Prof. Langley’s ex¬ 
perience has led him to take a favourable view of the 
practicability of flight upon a large scale Such was also 
the opinion of Penaud, who (in 1876) expresses his 
conviction “that, in the future more or less distant, 
science will construct a light motor that will enable us to 
solve the problem of aviation.” But sufficient maintain¬ 
ing power is not the only requisite ; and it is probable 
that difficulties connected with stability, and with safe 
alighting at the termination of the adventure, will exercise 
to the utmost the skill of our inventors. 

Rayleigh. 


PRELIMINARY NOTICE OF A NEW 
BRANCHIATE OL 1 GOCH/ETE. 

HP HE term “ Annelidas abranches s&igeres,” applied 
1 by Cuvier to the group which included the ter¬ 
restrial and fresh-water Annelids, now known as the 
Oligochaeta, is no longer applicable to that group. 
Several Oligochaeta have been described as possessing 
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gills, which, though for the most part differing in struc¬ 
ture from the gills of the Polychaeta, must be branchial in 
function. The most remarkable instance hitherto known 
is Alma nilotica , lately redescribed by Levinsen {Vidensk. 
Meddel naturh. For. Kjobnhavn , 1889) under the name 
of Digitibranchus niloticus. The posterior segments of 
this Annelid possess four to five branchial processes on 
each side of the dorsal middle line of the body. It can¬ 
not yet be regarded as an absolute certainty that this 
species belongs to the Oligochaeta at all ; but in any case 
processes of the body-wall, containing each a capillary 
loop, and therefore probably branchial in function, have 
been recently described by Prof. A. G. Bourne {Quart, 
fount. Micr. Sci., vol. xxxi.) in a new genus of Naids— 
Chatobranchus. These processes, though doubtless 
branchial in function, are rather suggestive of the para- 
podia of marine Annelids, since they inclose, partially or 
entirely, the dorsal setae. I have lately had the oppor¬ 
tunity of examining this Annelid, through the kindness 
of Mr. Sowerby. The “ Victoria regia tank ” at the 
Botanical Society’s Gardens, which produced the cele¬ 
brated “Fresh-water Medusa” and other remarkable 
forms, furnished me with Chcetobranchus, and with a new 
and interesting form of branchiate Oligochaete, which I 
propose to call Brancbiura Soiverbii. 

In its general aspect this worm recalls a Tubifex ; the 
setae, in their shape, and in their arrangement, resemble 
those of Tubifex. But here the resemblance ends. The 
last sixty segments or so of the body (there are from 130- 
170 segments altogether) are provided with a paired 
series of long tentacle-like processes—a pair to each seg¬ 
ment—lying the middle ventral and dorsal lines ; towards 
the middle of the series these processes exceed in length 
the diameter of the body ; anteriorly and posteriorly they 
diminish, and finally become mere wart-like protuber¬ 
ances. The processes in question are supplied with 
blood from the main vascular trunks. They are in con¬ 
tinual movement, each branchia moving quite independ¬ 
ently by means of the contraction of simple muscular 
fibres. The writhing movements, as well as the structure 
of these organs, is much like that of the tentacles and cirri 
of certain Polychaeta. Apart from the individual con¬ 
tractions of these branchiae, the tail end of the worm 
perpetually jerks from side to side, particularly when the 
creature is in any way disturbed. I do not know whether 
the worm usually rests in the mud with the tail protruding 
and waving about, like many other aquatic Oligochaeta ; 
but it is probable, from the limitation of the branchiae to 
the tail end, that it does. I found three specimens, 
which were slowly crawling about. 

Frank E. Beddard. 


THE ANNIVERSARY OF THE ROYAL 
SOCIETY. 

ONDAY being St. Andrew’s Day, the anniversary 
meeting of the Royal Society was held in their 
apartments in Burlington House. The report of the 
auditors of the Treasurer’s accounts having been read, and 
the Secretary having read the list of those Fellows who 
have been elected and those who have died since the 
last anniversary, the President, Sir William Thomson, 
delivex'ed the anniversary address. After an account 
of the scientific work of those Fellows who had died 
within the year, the President proceeded:— 

“ The Royal Society, since the last anniversary meeting, has 
been, as always, active both in the proceedings of its 
ordinary meetings, which have been full of scientific interest, 
and in the conduct of the important affairs committed to its 
Council. During the past year nineteen memoirs have been 
published in the Philosophical Transactions, containing a 
total of 1020 pages and 60 plates. Of the Proceedings, six 
numbers have been issued, containing 893 pages. Of the large 
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number of papers which have been published in the Pro¬ 
ceedings two-thirds are on the physics and dynamics of dead 
matter and one-third on biological subjects. 

“ As stated by Sir George Stokes in his Presidential Address at 
the last anniversary meeting, a revision of the whole body of 
the Statutes of the Royal Society had been entered upon, a 
Committee had recently reported to the Council, and its report 
had been left to the new Council then entering on office to take 
such action in the matter as might be judged proper. The 
Council now concluding its term of office has accordingly given 
much time to the subject, and has completed the work of re¬ 
enacting the Statutes with such amendments as have seemed 
desirable. The only questions upon which there was effective 
difference of opinion were those connected with the election of 
Fellows, which were referred to by Sir George Stokes as having 
elicited considerable difference of opinion in the reporting 
Committee. The Council, after much anxious consideration, 
resolved to make no change of the existing Statutes in this 
respect. 

“There have been no changes during the past session in the 
constitution of the staff employed in the Offices and Library ; 
but in the Catalogue Department, two lady assistants and two 
copyists have been engaged to work under the superintendence 
of Miss Chambers, who succeeded in July of last year to the 
post rendered vacant by the death of the late Mr. Holt, and 
who continues to give every satisfaction in the discharge of her 
duties. 

“ In January of the present year a communication was received 
from our Fellow, Prof. G. S. Brady, intimating that his brother, 
the late Mr. Henry Bowman Brady, whose decease I have 
already mentioned, had bequeathed to the Society all his books 
and papers relating to the Protozoa, with the recommendation 
that they should be kept together as a distinct collection. In 
case this recommendation should be adopted, a further bequest 
of ^300 was made, the interest or principal or both to be 
applied, at the discretion of the Council, to the purchase of 
works on the same or kindred subjects, to be added to the 
collection. The Council have accepted both these bequests, 
and a case marked with an engraved plate has been set aside in 
the Library for the accommodation of the Brady collection. 

“ His Excellency Robert Halliday Gunning, M.D., LL.D., 
F.R. S.E., who in 1887 founded certain scholarships and prizes for 
the promotion of original scientific work and proficiency in 
scientific education in connection with the Royal Society of 
Edinburgh, the University of Edinburgh, and other institutions 
in that city, called the Victoria Jubilee Prizes, desires to institute 
foundations of a similar kind in London. He has accordingly 
given to the Royal Society a sum of ^“rooo, to be ultimately 
invested in such manner as the President and Council, in their 
absolute and uncontrolled discretion, may think fit, and to be 
held in trust always for the purpose of forming a fund the annual 
income of which shall be applied triennially towards the pro¬ 
motion of physical science and biology in such manner as to the 
President and Council of the Royal Society may appear most 
desirable. The President and Council, for the time being, are 
given full power to make such rules and regulations as they 
think fit with regard to the application of the income of the 
fund, which shall always be kept distinct from and not in any 
way immixed with the general funds of the Royal Society. 

“A very important resolution for the advancement of natural 
knowledge has been adopted during the past year by the Royal 
CommTsioners of the Exhibition of 1851, in the institution of 
the Exhibition Science Scholarships, to which, after the first 
year, an expenditure to the extent of ^5°°° a y ear * s t0 
devoted. Sixteen appointments have already been made to 
scholarships of ^150, to be held for two years, with possible 
renewal for a third year. The Commissioners require of each 
candidate for an appointment satisfactory evidence of proficiency 
in a three years’ course of University or high class College 
study, and of capacity for experimental work. To the tenure of 
each scholarship the duty is assigned of advancing science by 
experimental work in physics, mechanics, chemistry, or any 
application of science tending to benefit our national industries. 

“ A Committee of the British Association, appointed for the 
purpose of reporting on the best means of comparing and re¬ 
ducing observations on terrestrial magnetism, has strongly 
recommended the re-establishment of a magnetic Observatory at 
the Cape of Good Hope. A conference on the subject was held 
between the Committee and Dr. Gill, the Astronomer-Royal of 
the Cape of Good Hope, last June, during his recent visit to 
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